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On the 30th day a f t e r  c a s t r a t i on  of f e m a l e  mice  a t rophy  of the epi thel ium lining the uter ine  cavi ty  
and of the u ter ine  glands is m o r e  m a r k e d  than on the l l t h  day. In]ecti0n of d ienes t ro l  in v a r i o u s  doses  
into c a s t r a t e d  mice  enabled  opt imal  doses  a s  r e g a r d s  s t imula t ion  of mi to t ic  ac t iv i ty  of the epi thel ium to be 
de te rmined .  F o r  the epi thel ium of the u te r ine  cav i ty  this dose was 1 / !g  (injeCted on the l l t h  day and 30th 
days) ,  while fo r  the epi thel ium of the u ter ine  glands the  dose was 0.05 #g (injected on the l l t h  day )an d  0.0i  
~g (injected on the 30th day). 

F r o m  publ ished data concerning changes  in the mi to t i c  index (MI) under  the influence of e s t rogens  
[1, 2, 5-7] it is imposs ib le  to e s t ima te  the impor t anc  e of the t ime e Iaps ing  a f t e r  c a s t r a t i on  until inject ion 
of the e s t rogen  for  the changes  in this index a s  well  as opt imal  doses  of e s t rogen  fo r  the u te r ine  epi thel ium. 
The present ,  invest igat ion was c a r r i e d  out to Study these  p r o b l e m s .  

E X P E R I ~ I E N T A L  M E T H O D  

E x p e r i m e n t s  we re  c a r r i e d  out on f ema le  noninbred albino mice  weighing 20-25 g. Two s e r i e s  of 
e x p e r i m e n t s  were  p e r f o r m e d  on 80 an i m a l s .  Ser ies  I included 7 expe r imen ta l  groups  (5 an imals  in each)  
of  ova r i e c tomized  mice .  On the l l t h  day a f t e r  ca s t r a t ion  t hey  r ece ived  a s ing le  inject ion of d ienes t ro l  in 
a dose  of 0.001, 0.01, 0.050 0.1, 0.5, 1.0, and 2.0 pg. Control  an ima l s  (6 mice)  r ece ived  no d ienes t ro l .  The 
e x p e r i m e n t a l  mice  were  sac r i f i ced  24 h a f t e r  in ject ion of d ienes t ro t  a t  11 a .m.  (at the s a m e  t ime as  the 
cont ro ls ) .  

Ser ies  II  cons i s ted  of five e x p e r i m e n t a l  groups  of ova r i ec t0mized  an ima l s .  On the 30th day a f t e r  
c a s t r a t i o n  they were  injected with d ienes t ro l  in a dose of 0.01, 0.05, 0.1, 1.0, and 2.0 pg. These  mice  a lso  
w e r e  s a c r i f i c e d  24 h l a t e r ,  a t  the s a m e  t ime  a s  the controt~.  

The u t e ru s e s  were  quickly r e m o v e d  and fixed by Navashin ' s  method,  and para f f in  sec t ions  7 p in 
th ickness  were  s ta ined  with i ron  hematoxyl in  by Gurv ich ' s  method.  The values  of ,~H were  ca lcu la t ed  s e -  
p a r a t e l y  fo r  the epi thel ium li~ing the u te r ine  cav i ty  and the epi thel ium of the u t e r ine  glands.  Mitoses  in 
the reg ion  of the necks  of the u ter ine  glands were  counted together  with m i t o s e s  in the epi thel ium of the 
u ter ine  cav i t i es .  

EXPERIMENTAL RESULTS 

The state of the epithelium taken from the control mice on the llth day after castration differed 
from that on the 30th day (Fig. la, b). On the 30th day, the epithelial surface was completely smooth, the 
glands were smaller and less convoluted, and the epithelium was low. On the llth day the relief was more 
complex, MI for the epithelium of the uterine glands of the castrated animals in the experiments of series 
I was 3,% and in series H 1.6%, while the values of MI for the epithelium of the uterine cavity were 1.8 and 
0.48~ .respectiVely. 

In the experiments of series I I%II was significan*Ay increased in the epithelium of the uterine cavity 
after inject[0n 0f 0.05 ~/g dienestrol (P = 0.0001), reach~n~ 12.86~. ~,~nen the dose was increased [o 2 f/g, 
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Fig. 1. Epithelium lining uterine cavity and epithelium of uterine 
gland, a) On l l t h  day a f t e r  castraction; b) on 30th day; c) a f t e r  
injection of 1/zg dienestrol  on l l t h  day af ter  castrat ion.  Magnifi- 
cation: obje0tive 60 • ocular 10 x. 
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I ~.83 

a ~ ; ~  ,-~-r'-, , - ~  . . . .  " - - D o s e  

Fig. 2. Changes in I~H af tera s in-  
gle injection of dienestrol on l l t h  
day after castration: a) epithelium 
of uterine cavity; b) ep i~ l iUm of 
uterine glands;and on 3 ~  day after 
castration; c) epi~he!ium of ute-  
rine cavity; d) epithelium, of uterine 
glan~. 

fluctuations in the value of ~H were not significant. The epithe- 
lium of the uterine glands ~ s :  more Sensitive to dienestrol ,  and 
the greatest  increase was observed after  injection of 0.05 ~g of 
the preparation.  Starting ~ t h  a dose of 0.1 pg (5.87%), the curve 
began to fall and reached a level of 1.80~ when2 pg dienestrol 
was injected, indicating inhibition of mitotic activity (Fig. 2). 

In the experiments of se r ies  H, injection of 0.05 pg dienes- 
trol  produced a sharp and s ignHicant increase (up to 19.52%) in 
MI in the epithelium of the ~terine cavity. The increase reached 
maximum (42.71~ f o r a  dose Of 1.0 pg. When 2 ug dienestrol wTas 
injected no significant decrease  was observed. 

In the epithelium of the u~erine glands the increase in MI reached 
a maximum (6.77%) af ter  injection of 0,01 pg dienestroI (P = 0.013). An 
increase in the dose led.to a s~eady fall of the curve to 2.21% (P = 0.009) 
af ter  injection ef 2/zg dienes~roi (Fig. 2). 

Mitoses in the epithelium of the uterine cavity w~re not 
s t r ic t ly  localized. However,  a f te r  injection of 1 pg dienestrol,  
clusters  of mitoses were obser~'ed, with 5-7 mitoses in a cluster  
(Fig. lc).  

It can be postulated from the existence of chmters  of mito-  
ses that cells responding by mitotic division to injection of these 
doses of dienestrol apparen~ly form foci in which increased p ro l i ;  
re ration of the epithelium be~n~,  leading to increased complexity 
of the rel ief  (formation of fo!ds and crypts).  Death of the epi- 
thelial ceils af ter  castrat~oa of the asim~l likewise took place in 

zo:ne, s or f~ii~. After ~trztion, ~he serrot~ndin~ epi~heliua~ may be cov_~,idered to be drawn ~oward the site 
of destruction of [ndividu~l ~re~s [8] on-a-ceour~t of ss of tSe folds and restoration of the smooth 
relief of the ~avity cb~racterlstic of the uterus ofcastramd mice and also of mlcr in a certain s~ge of ~e 

estrus cycle (3rd day Of estrus and 3rd day Of dlestrus). 
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The sens i t iv i ty  of the uter ine ep i the l ium to d ienes t ro l  thus differs : the epithelium of the uter ine  glands 
is  more  sens i t ive  than that of the uter ine  cavi ty  [3, 4]. 

The fail in the M / c u r v e  m a y  be cons idered  to re f l ec t  a d e c r e a s e  in the number  of cel ls  capable  of 
reponding by mi toses  to i n c r e a s i n g  doses  of e s t rogen ,  and it indicates  that m o s t  of them (the m o r e  sensit ive} 
a r e  a l r e a d y  in a s ta te  of inhibition as  a r e su l t  of the act ion of l a rge  does Of es t rogen .  

P robab ly  a s i m i l a r  p r o c e s s  takes  p lace  dur ing p h y s i o l o ~ c a l  r egene ra t ion  of the epi thel ium during the 
sec t ion  cycle under  the influence of changes in blood e s t rogen  leve ls ,  accompanied  by a r i s e  and fall  of hH 
[3, 4]. 

The value of MI for  the u ter ine  epi thel ium in ova r i ec tomized  mice  evident ly  va r i e s  s l ight ly  depending 
on the t ime  e laps ing  a f t e r  ca s t r a t ion  and before  inject ion of d ienes t ro l .  This  appl ies  both to the epi thel ium 
of the uter ine  cavi ty  ~in the e x p e r i m e n t s  of s e r i e s  I 1.80~/00, and in s e r i e s  II 0.48~/00) and to the epi thel ium 0f 
the u ter ine  glands (3.0 and 1.60~ respec t ive ly ) .  

I r r e s p e c t i v e  of  the t ime  a f t e r  cas t r a t ion ,  the u ter ine  epi thel ium r e m a i n s  capable  of responding  to the 
ac t ion  of es t rogen .  In our  e x p e r i m e n t  the opt imal  dose  of d ienes t ro l  fo r  the epi thel ium of the u te r ine  cav i ty  
was 1/zg and for  the epi thel ium of the u ter ine  glands 0.05 and 0.01 ~g ( in the expe r imen t s  of s e r i e s  I and II  
r e spec t ive ly ) .  
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